1. Introduction III-V compound semiconductors have been attracted because of their high electron mobility. In order to realize high-performance III-V MOSFETs, it is important to reduce the high interface trap density (D it ) at III-V MOS interfaces, which causes the degradation of the drive current and the sub-threshold swing. Among various III-V MOS interfaces, Al 2 O 3 /InGaAs [1, 2] and HfO 2 / InGaAs [3] MOS interfaces have been regarded as promising gate stacks. Also, sulfur (S) treatment before depositing gate insulators is known to be effective in improving the device performance [4] . The effects of the S treatment on HfO 2 / InGaAs interface have also been reported [5] Fig. 3 shows The C/C ox values of HfO 2 capacitors with each electrode at 2 V vs. frequency. The frequency dispersion is strongly dependent on the electrodes, indicating that the electrode material and/or the fabrication process affect the MOS interface properties. As a result, Au/HfO 2 capacitors exhibit the smallest dispersion. Therefore, we have mainly used the Au electrode in this study.
First, we examined the effect of post deposition annealing (PDA) and post metalization annealing (PMA) with and without S treatments. Fig. 4 shows C-V curves at 1 MHz of the as-deposition, PDA and PMA (a) without and (b) with the S treatment of HfO 2 ((a) 8.8 nm, (b) 10.3nm) capacitors. It is observed in no S treatment that PDA decreases hysteresis, but PMA increases that. With the S treatment, on the other hand, PMA improves hysteresis and stretch-out. These results mean that PDA and PMA affect the MOS interfaces with and without S treatment differently. capacitors) with and without S treatment vs. temperature of PDA and PMA, respectively. The S treatment is found to decrease frequency dispersion, attributable to D it near the conduction band edge (E c ). Though thermal treatment improved frequency dispersion of capacitors without S treatment, the frequency dispersion is still larger than those with S treatment. The frequency dispersion of capacitors with S treatment is not dependent on the PDA and PMA temperature, suggesting that the S passivation can be maintained even after the high-temperature PDA and PMA. Also, the amount of the dispersion is smaller than that in the reported HfO 2 capacitors with S treatment [4] . Al 2 O 3 capacitors show smaller frequency dispersion than the HfO 2 ones. Remarkably, frequency dispersion of Al 2 O 3 capacitors is almost zero by S treatment and PMA at 400 ºC. Fig. 8 (a) and (b) show C-V curves of HfO 2 capacitors with PMA at 350 ºC without and with S treatment, respectively. The frequency dispersion in inversion region also decreases by S treatment. Fig. 8(c) shows C-V curves of Al 2 O 3 capacitors with PMA and S treatment. In accumulation region, the frequency dispersion of the Al 2 O 3 capacitors is smaller than HfO 2 ones. Fig. 9 Au; vacuum evaporation using a shadow mask. Ni; sputtering and wet etching. Ta, TiN; sputtering and dry etching.
